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Minutes of the 38th Experimenters’ Meeting
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Dr Catherine Gaffard2 (CG)
Dr David Hooper3,4 (DAH) Secretary
Dr Adrian McDonald5 (AJM)
Dr John Nash2 (JN)
Mr Tim Oakley2 (TO)
Mr Tony Olewicz3 (ZAKO)
Dr Sam Pepler3,4 (SJP)
Dr Jeremy Price2 (JP)
Mr Hugo Ricketts6 (HR)
Dr Andy Russell6 (AR)
Prof Geraint Vaughan6 (GV) Chair
Miss Emma Walker2 (EW)
1University of Bath
2Met Office (MO)
3NERC MST Radar Facility
4Rutherford Appleton Laboratory (RAL)
5University of Canterbury, New Zealand
6University of Manchester
Other abbreviations used in this document:
BADC British Atmospheric Data Centre
BLWP boundary-layer wind-profiler
CSIP Convective Storm Initiation Project
EUCOS EUMETNET (European Meteorological Network) Composite Observing System
FCA flood consequences assessment
FMCW frequency-modulated continuous-wave
GPS Global Positioning System
IWV integrated water vapour
kbps kilobits per second
MSG Meteosat Second Generation
MST Mesosphere-Stratosphere-Troposphere
NERC Natural Environment Research Council
OTD Owain Davies
PC principal component in Section 6b; elsewhere Personal Computer
UofWA University of Wales Aberystwyth
UFAM Universities’ Facility for Atmospheric Measurement
UPS uninterrupted power supply
UT Universal Time
UTLS upper-troposphere lower-stratosphere
v3 version-3 signal processing (similarly v0 and v2)
WMO World Meteorological Organisation
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1. Minutes of the previous meeting
The minutes of the 37th Experimenters’ meeting were accepted without correction.
2. Matters arising
ACTION ITEM 34.6.1: DAH and SJP to check on the status of the Aberystwyth MST radar within
the peace time frequency allocation table.
ONGOING
DAH reported that no progress had been made on this owing to a lack of time.
ACTION ITEM 35.2.1: SJP to investigate the possibility of renting the University of Wales Aberyst-
wyth huts at Frongoch in order to ensure the continued facility for sonde launches.
SUSPENDED
GV reported that he had written several times to the UofWA but had still received no reply. Since this
impasse had persisted for several meetings, it was decided that the action item should be suspended.
ACTION ITEM 35.3.1: DAH and SJP to introduce a frequently-updated weblog to report changes in
instrument status.
COMPLETED
DAH reported that the web-log had been introduced prior to the 37th Experimenters’ meeting (July
2006) and that this action item had been superseded by 37.2.1 - see below.
ACTION ITEM 35.4.1: SJP and ZAKO to arrange for disposal of junk items, for the renovation of
the large shed, and for the installation of a car-port in place of the small shed.
ONGOING
DAH reported that this action had almost been completed and that he would give full details in the site
report - section 3, below.
ACTION ITEM 35.8.1: SJP to arrange for the installation of a sky-pointing camera at Capel Dewi.
COMPLETED
DAH reported that this action item had been completed and that further details would be given in the
NERC instrument report - section 4, below.
ACTION ITEM 37.2.1: SJP to ensure that the new web-log system is used with immediate effect.
COMPLETED
DAH reported that he is now entering details of instrument performance issues as part of his daily rou-
tine.
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ACTION ITEM 37.3.1: SJP and DAH to produce a plan for the monitoring of data quality in time for
the 38th Experimenters’ meeting.
COMPLETED
DAH reported that this action item had been completed and that further details would be given in the
NERC instrument report - section 4, below.
3. Site Report
a) Site shed replacement and refurbishment
DAH reported that the construction of a new car port (in place of the smaller of the two original site
sheds) had been delayed by planning permission issues. A replacement structure would not normally
require permission. However, owing to the fact that a previous application had been submitted for a con-
struction at the site, Ceredigion County Council had advised otherwise. The radar site is now within a
designated flood zone and the Environment Agency required a Flood Consequences Assessment (FCA)
to be made before the planning application could be considered further. The level of risk equates to
one flooding event in a thousand years. No flooding events have been experienced at the site in the last
20 years. Nevertheless DAH pointed out that everyone working at the site, and those who had equip-
ment in operation there, should be aware of the FCA (a copy of which is attached to these minutes).
Once planning permission had been granted it was necessary to obtain approval under Buildings Reg-
ulations. DAH was advised to reduce the floor area of the car port from 35.7 to 30.0 m2 as a way of
being exempt from these regulations. These changes, together with a proposal to raise the height of the
structure from 3.0 to 3.2 m (to allow easier access for the lidar trailer), then had to be reported back to
the department which had originally granted planning permission. The final approval was granted on
16th November 2006, four months after the original application had been submitted. The frame for the
car port has now been constructed and has been sent for galvanising. Delivery to the site is expected
in late-January/early-February 2007 and construction should follow shortly thereafter. Equipment from
the remaining site shed can then be transferred to the car port, allowing refurbishment of the shed to be
completed.
b) Site security.
The site bungalow alarm system was damaged by lightning at some point in the first week of January
2007. It was fixed on 18th January. The engineer who carried out the repairs advised DAH that a second
intruder sensor could be placed in radar control room. Owing to the increasing number of false alarms
at various sites, a single sensor alarm will now only cause the key-holder for the site to be informed.
In order for the police to be automatically informed, it is necessary to have two sensors triggered si-
multaneously. DAH also established that a second panic alarm could be placed in the lidar hut. He has
arranged for a quotation to be given for the installation of the new dome security camera outside the
bungalow.
c) Uninterrupted power supply (UPS) unit.
DAH reported that Owain Davies (OTD), an engineer from Chilbolton, had made a number of useful
recommendations for site improvements when he had visited (in order to carry out work on the upgrade
of the radar control and data acquisition system) in December 2005. Many of these recommendations
(including the mounting of all low-power radar modules and computers in a rack and powering them
with a UPS) had been implemented prior to the 37th Experimenters’ meeting (July 2006). When OTD
returned to the site in August 2006, he installed the power-management module within the UPS. This
now automatically sends e-mails to DAH to report problems with the incoming mains. This has revealed
that brown-outs (mains fluctuations) are rare but that they occur in clusters. The UPS will keep equip-
ment running for approximately 30 minutes in the case of a black-out (total absence of mains power).
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OTD also changed the BIOS on all computers to ensure that they automatically reboot following the re-
sumption of power. In the past, equipment (and acquisition programs) needed to be restarted manually,
which would lead to unnecessary loss in observations following a power outage.
d) Computer network.
DAH reported that the commercial broadband connection (the result of another one of OTD’s recom-
mendations) had now been in operation for one year and that he (DAH) was very pleased with the
performance. An improved router was installed in August 2006 which allows the firewall to be config-
ured separately for each computer. This provides incomparably better security than was possible under
the original NERC network. The router is powered by the rack-mounted UPS mentioned above. The
way in which NERC deals with internet connections to its remote facilities will change in April 2007.
The cost of maintaining the original 64 kbps link as a backup (the broadband link has a maximum upload
speed of 256 kbps) will be £2605. Since several extra commercial broadband links could be operated
for the same price, the NERC link will be discontinued.
4. NERC Instrument Report
a) Data availability and quality monitoring plan.
DAH presented the following plan which was drawn up in response to action item 37.3.1:
The instruments owned and operated by the NERC MST Radar Facility at Aberystwyth are:
• The 46.5 MHz MST Radar
• The Vaisala LD40 laser ceilometer
• The Axis sky-pointing camera
• The Campbell Scientific surface meteorological sensors
• The Campbell Scientific surface wind sensors
In order to ensure the availability of data produced by these instruments, and to monitor the quality,
Facility staff will daily (during the working week)
a. check that the data files are being archived on the BADC
b. analyse quick-look data plots
c. enter the details of any problems into the instrument performance web-log
This will allow them to take corrective action as soon as possible and will thereby minimise any loss
of data.
He pointed out that he was already checking file availability for all instruments (except the sky-pointing
camera, which is discussed below). Quick-look plots are currently available for the MST radar and for
the ceilometer. He hopes to introduce automatically-created quick-look plots for the surface meteoro-
logical and surface wind data in the near future.
GV asked how this plan could be implemented when DAH was on leave. SJP pointed out that BADC
staff could easily check for data availability. However, there would be a limit to the level of corrective
action which they could realistically undertake in the case of a problem. The low level of manpower
and funding assigned to the Facility precluded the provision of more extensive contingency plans. JN
emphasised the need to prevent corrupted data being sent to the MO in the case of equipment failure.
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He pointed out that facilities which sent rogue data could be black-listed by internal MO users. He had
recently discovered that MO users were ignoring the higher-altitude wind-profile data from Aberystwyth
owing to an episode of corrupted data being sent in the past. He regarded this as a needless waste of
high-quality data. He recognised that monitoring procedures needed to be improved within the MO’s
WINPROF project. Once data are sent to the MO, they are available to all internal users. There is no
way for JN and TO to block internal distribution. TO suggested that the MO might be given some sort
of access to the Facility’s processing computer so that they could independently block data being sent to
them in the first place.
ACTION ITEM 38.4.1: DAH and TO to implement, by the time of the 39th Experimenters’ meeting,
a mechanism by means of which the MO can independently block wind-profile data being sent to them
from the Aberystwyth MST radar.
DAH pointed out that since instrument performance details were now being entered comprehensively
into the weblog (covered by action item 37.2.1), he would henceforth only highlight key issues at Ex-
perimenters’ meetings.
b) Surface met sensors.
The humidity sensor began to malfunction on 26th May 2006, giving constant readings of approximately
1%. Owing to the current lack of daily quick-look plots for the surface met sensors, this problem was
not spotted by DAH until 6th September 2006 when ZAKO removed the sensor and cleaned corrosion
from the contacts. This did not solve the problem and so ZAKO again removed and cleaned the sensor
on 21st September 2006. Although initially, after 13 UT, the readings were over 100%, they settled
down to more realistic values after 21 UT.
c) Surface wind sensors.
The data logging PC started to have problems connecting, via dial-up modem, to the Frongoch surface
wind data logger around 11th September 2006. Failed automatic downloads could be compensated for,
during the working week, by manually initiating the modem connection (this often required several at-
tempts). However, the Frongoch logger can store a maximum of slightly less than 3 days’ worth of data
before it begins to overwrite the oldest data. This resulted in some data being lost over the weekends.
The success rate of establishing manual connections began to decrease despite ZAKO checking all elec-
trical connections and swapping to a backup modem. The problem was eventually traced to a fault on
the telephone line (on 29th September) which was subsequently fixed by BT.
DAH pointed out that the current surface met sensing equipment is not ideal for unattended operation.
The tipping bucket rain gauge is prone to becoming blocked by fungus and the pressure sensor has not
been replaced since it was stolen for the second time in April 2005. DAH aims to install a Vaisala surface
met module of the type used by Chilbolton for their remote locations. Precipitation measurements are
made by effectively listening to the pitter-pat of rain drops on a microphone and so the sensor requires
no moving parts. It is intended to place this unit within the enclosed instrument area.
d) Laser ceilometer.
Now that automatic Windows updates have been disenabled on the data logging PC (as recommended
by TO and JN at the last Experimenters’ meeting), there has been no further loss of ceilometer data
caused by the PC waiting to be rebooted. However, ceilometer data acquisition is sometimes interrupted
when the PC connects to the Frongoch data logger via the dial-up modem. The problem only occurs
sporadically.
Time stamps for the cloud base data are generated by the ceilometer’s internal, free-running clock. DAH
noted on 22nd August 2006 that this was running approximately 5 minutes too slow. He now checks,
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and corrects, the time whenever he visits site. This problem will be overcome when data acquisition is
switched to a modified version of a program used to capture data from the Chilbolton ceilometer (cour-
tesy of OTD). This will store each message together with a time stamp from the data acquisition PC. One
of the PCs at site is now set up to synchronise its clock using Network Time Protocol and all other PCs
are slaved to it. The main reason for changing the way in which data are acquired is to enable the lidar
backscatter profiles (in addition to the derived cloud base altitudes) to be recorded. DAH had enabled
the ceilometer to output these profiles when it first began operations in August 2005. However, at that
time he did not know of an easy way of redirecting the output for each day to a separate file. Instead he
made use of a piece of software donated by Tim Hewison of the MO which allowed him (DAH) to begin
recording cloud base data straight away. DAH showed a plot of simultaneous ceilometer cloud base
altitudes and MST radar return signal powers for 22nd September 2006. The cloud base, which varies
in altitude during the course of the day, is clearly related to a sharp decrease (with increasing altitude) in
MST radar return signal power. This result demonstrates the potential of MST radar observations to be
used for cloud studies. He noted that AJM would be talking about simultaneous MST radar, cloud radar
and laser ceilometer observations in the Science Presentations - section 6, below. DAH will attend a
workshop on “The future exploitation of data from operational ceilometers” at the MO on 8th February
2007.
Much discussion ensued regarding the interpretation of the decrease in MST radar return signal power
at the cloud base altitude. JN and GV pointed out that cloud radar returns would be biased towards the
larger cloud droplets whereas the laser ceilometer returns would be biased towards the smaller droplets.
This would explain why the cloud bases derived from the two instruments sometimes differed. JP
pointed out that it was necessary to consider the synoptic setting in order to better understand the cloud
types. JN commented that the signature of clouds in MST radar returns was different to that in UHF
radar returns.
JN reported that the MO had now placed an order with the RAL Millimetre Wave Technology Group for
a prototype operational FMCW cloud radar. This would be an improvement on the pre-prototype model
which was operated at Capel Dewi from April 2005 until June 2006. It would operate at 94 rather than
78 GHz which would lead to more attenuation of the signal from higher-level clouds but better observa-
tions of the lower-level clouds. They anticipate delivery of the instrument by September 2007. Initially
it will be operated at Chilbolton, alongside a pulsed cloud radar, but it could be operated at the MST
radar site in the future. The vacuum tubes of pulsed cloud radars are expensive and they degrade rapidly.
This means that the Chilbolton instrument tends to be operated on a campaign basis only. The FMCW
radar relies on low-power solid-state technology and so will be cheaper to purchase and to operate.
e) Sky-pointing camera.
A camera has been fastened to the north side of the MST radar bungalow, angled slightly above hori-
zontal and pointing approximately towards the West. DAH thought that such a view would give a better
indication of cloud types passing over the site than a zenith-looking view, which would simply indicate
whether or not there was cloud overhead. This decision was based on the usefulness of the sky images
collected as part of CSIP at the Chilbolton site. At present the images are being stored by the security
camera video recorder and DAH needs to establish how to capture images for eventual storage on the
BADC.
f) MST radar.
DAH reported that instances of contamination by interference have occurred sporadically during the his-
tory of the radar. However, the severity and the frequency of the problem increased alarmingly during
the summer of 2006. DAH and ZAKO have not been able to determine the cause of the problem, despite
having made many attempts. The problem appeared to be worse during warm weather conditions and
it has not recurred since late October 2006. Although the time of occurrence had initially appeared to
be biased towards the afternoon, this was by no means always the case. GV recommended looking for
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a correlation with outside air temperature as no inside air temperature data were available. JN pointed
out that there could be more than one cause and that one of these could be external. The cause for con-
tamination experienced by the MO’s South Uist radar on one occasion was eventually attributed to tests
being carried out on the nearby rocket range. DAH concluded that intermittent problems of this type are
extremely difficult to track down and that the only practical course of action is to improve the cooling of
the radar receiver and the pre-processing unit. He had already introduced an interference detection (and
avoidance) algorithm into version-3 (v3) processing in June 2006. This was highly effective as long
as the interference signals and the atmospheric signals were sufficiently separated in Doppler velocity,
which is typically the case.
ACTION ITEM 38.4.2: DAH to arrange for improved cooling of the rack-mounted electronic equip-
ment in the radar control room by the time of the 39th Experimenters’ meeting.
DAH reported that he had been down at the radar site the previous week (16th - 19th January 2007) car-
rying out tests with the new radar control and data acquisition system. He is confident that everything
is now working as expected and he hopes to introduce the new system for operational use in the first
week of February 2007. He pointed out that only v3 data products would be available after this time.
The corresponding processing scheme is the only one which has been adapted to operate on the netCDF
spectral files that the new acquisition system will produce. He reminded users that the quality of v3
wind-profile data, as determined by the MO, had consistently (over almost 1 year) exceeded that of v0
data at all altitudes. Moreover, the quality of the higher-altitude v3 data had improved noticeably after
the introduction of the interference detection algorithm mentioned above. The MO switched over to v3
data for operational assimilation on 16th August 2006. They no longer have any requirement for v0 data.
DAH finally showed a comparison of quick-look CWINDE plots for 18th January 2007 when gale force
winds caused widespread damage across the UK and much of Europe. He was proud to note that v3
processing provided credible-looking winds at all lower levels whereas the v0 processing was rejecting
all data below 4.5km. JN reported that during this same period the German profilers had observed record
peak wind speeds in excess of 100 m s−1.
5. Guest Instrument Report
a) UFAM instruments.
GV reported that the boundary-layer wind-profiler is currently away on a pollution transport field cam-
paign in Scotland. The mobile lidar will remain at the MST radar site for the foreseeable future.
b) The University of Manchester SAOZ instrument.
This instrument, which measures column amounts of ozone and nitrogen dioxide, used to operated at
the UofWA. It was moved to the MST radar site in late 2006. GV is hoping to get money soon to enable
the data to be analysed.
c) The Met Office GPS water vapour receiver.
JN reported that internal MO data users have requested the GPS integrated water vapour (IWV) mea-
surements to be made available as an operational data product. Consequently responsibility for the GPS
receiver network will be passed over to the MO operations team in early 2007. The receiver at Aberys-
twyth will remain part of the network and will initially produce IWV data at one hour intervals. There
are plans to decrease this to 15 minute intervals in the future.
d) The University of Wales Aberystwyth instrumented “Wendy House”.
Nobody could think of a better name for this piece of equipment. It looks like the roof from a large doll’s
house and it has been used to determine thermal losses from buildings as part of a UofWA undergraduate
project. It had been in operation at Frongoch farm but had been vandalised and so was transferred to the
MST radar site for security reasons. This project has now finished.
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6. Science Presentations
a) Mixing in the UTLS observed by simultaneous MST radar and satellite observations - AJM
A measure of the sharpness of the tropopause can be given by the depth of the chemical transition layer,
which has characteristics intermediate between those of the troposphere and of the stratosphere. AJM
has applied entropy principles to the qualitative method of Pan et al. (2004, doi:10.1029/2004JD004982)
in order to derive the depth of the chemical transition layer by an objective technique. He has used
profiles of ozone (a gas of primarily stratospheric origin) and of water vapour (a gas of primarily tro-
pospheric origin) concentration retrieved from the Atmospheric Infrared Sounder (AIRS) on the Aqua
satellite. In an attempt to establish the validity of these measurements, he has derived an alternative
measure of tropopause sharpness from the MST radar return signal power. This measure is defined as
the depth above the (radar-defined) tropopause level within which the range-squared-corrected signal
power exceeds a threshold value. Unexpectedly the transition layer depths derived from the satellite and
radar techniques are anti-correlated. AJM proposed furthering this work by using mesoscale model data
for an additional measure of transition layer depth. GV suggested that AJM should consider using the
tropopause sharpness measure given in the MST radar Cartesian files.
b) Simultaneous co-located MST and cloud radar observations - AJM
The aim of this work is to explain the decrease in (clear air) MST radar return signal power within a
time-altitude region which is known to contain a cloud. The latter is determined from observations made
the RAL FMCW cloud radar. In some cases simultaneous cloud base altitude data are available from the
laser ceilometer. Two case studies have been considered: one for 22nd/23rd July 2005 and the second
for 29th November 2005. Principal component (PC) analysis suggests that two mathematically indepen-
dent processes contribute to the reduction in (range-squared-corrected) MST radar return signal power.
Simultaneous weather radar observations for the 22nd/23rd July 2005 case suggest that the reduction
is not associated with precipitation, which is known to suppress MST radar return signal power. AJM
speculates that the first PC is associated with the humidity structure and that the second PC is associated
with the ratio of liquid to ice water content within the cloud. Images from the Spinning Enhanced Visi-
ble and Infrared Imager (SEVIRI) on-board a Meteosat Second Generation (MSG) satellite confirm that
the cloud observed for the 22nd/23rd July 2005 case has a high ice water content. The MST radar re-
turn signal power has been modelled through consideration of the mean vertical gradient of generalised
potential refractive index and using data from a radiosonde launched at Camborne. However, there is
little difference irrespective of whether the saturation vapour pressure of water is considered over water
or over ice.
JN suggested that ice probably dominated for the 29th November 2005 cloud. He pointed out that the
cloud radar was not always able to see right to the top of a cloud owing to signal attenuation within the
cloud. He suggested that curved traces did not necessarily imply the presence of ice/snow within the
cloud as such patterns could also be caused by wind shear. He warned that owing to the long distance
from the MST radar to the nearest MO weather radar, the existence of rain cannot be detected at low
levels for this location. He had noted a similar reduction in VHF radar return power at the cloud base
for observations made by the South Uist radar. JP pointed out that the balance between ice and liquid
water content was important from the point of view of mixing within the cloud.
c) Observations made by the UFAM ozone lidar - HR
The differential absorption lidar (DIAL) technique is used to to measure ozone concentrations within
the lowest 2000 m of the atmosphere. Aerosol measurements can be made up to approximately 5000 m.
The latter often show a diurnal variation in boundary-layer depth with individual thermals being visible.
Sea breezes can help to break down the boundary layer at night. Observations made at Writtle (East An-
glia) on 10th August 2003 (during a record-breaking heat wave) show low-altitude ozone concentrations
of around 100 parts per billion by volume. Such high levels constitute a serious air quality issue. The
origin of an isolated tongue of low-ozone-concentration air has been of more interest as the polluted air
was spread across such a wide area of Europe. Work is on-going to improve the ozone retrievals so that
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the data can be better understood. A separate case study of interest has been for 7th September 2004
when the lidar was operated at the MST radar site. An elevated layer of enhanced aerosol concentration
also contained high ozone concentrations. HR is fairly certain that the ozone measurements are not
contaminated by the presence of aerosols.
d) High time-resolution boundary layer description using combined remote sensing instruments -
CG
A number of CSIP case studies have been used to demonstrate the usefulness of combining observations
from different instruments. The depth of convective activity on 13th July 2005 was initially limited by
the presence of capping inversions. Both the thermals and the inversions could be seen by the boundary-
layer wind-profiler (BLWP). The signal-to-noise ratio tended to be low and the spectral width high
within the updrafts. A sea breeze front in the afternoon can clearly be seen in MSG satellite images and
in ceilometer backscatter profiles. GPS IWV maps for 24th June 2005 indicate that convective activity
can be initiated within regions of enhanced moisture. BLWP observations show the boundary layer first
collapsing, owing to the presence of a cold pool, and then redeveloping. The presence of precipitation
up to 7 km altitude was noted to be the cause of contamination of the low-altitude coverage mode owing
to range aliasing. Both JN and GV encouraged CG to write up this work.
e) The Bow Street Twister - DAH
According to bbc.co.uk, A small tornado hit the village of Bow Street, near Aberystwyth during the early
hours of 28 November [2006]. Although no one was injured more than 20 houses were damaged, trees
were uprooted and electricity cables were brought down. “There was an amazing bang at about 1.15am
- it was like a train running out of control.” - Villager Gwynfor Davies. ZAKO managed to capture
spectacular images of the destruction later in the morning. MST radar observations around the time of
the event, and less than 3 km to the south, clearly show convective activity. As might be expected, the
tipping bucket rain gauge shows a peak (10 minute average) rain rate of 10 mm hour−1, which is typical
of convective precipitation. The UFAM BLWP also shows clear signs of convective precipitation. The
wind sensors at Frongoch, less than 3 km to the SSW of Bow Street, show surface wind speeds peaking
at just over 10 m s−1. However, there is nothing obvious (on first inspection) to suggest something out
of the ordinary in any of these data.
JN showed a plot of high-time-resolution UFAM BLWP winds, supplied by Emily Norton. He pointed
out that a tongue of descending high-momentum air is seen but only for approximately 10 minutes. The
MO weather radar network detected two bands of precipitation between which the tornado had occurred.
Dopplerised weather radars are needed to catch the tornado structure. This had been the case for a tor-
nado which hit London on 7th December 2006, but only because the raw data were, by chance, being
saved. The front with which the Bow Street Twister was associated was visible in the GPS IWV maps,
although not very clearly. JN pointed out that WMO funding was available for disaster management.
f) A report from MST11 - DAH
The Eleventh International Workshop on Technical and Scientific Aspects of MST Radar (MST11) was
held in Tirupati, India from 11th to 15th December 2006. DAH and CG had attended and had been
responsible for the following posters and presentations:
• Gaffard, Walker, Hewison, Nash, Jones, and Norton, High time resolution boundary layer descrip-
tion using combined remote sensing instruments.
• Hooper, and Astin, The reintroduction of mesospheric observations at Aberystwyth.
• Hooper and McDonald, The unexpected dominance of stratiform precipitation return power over
clear-air return power for observations made at lower-VHF.
• Hooper, Nash, Oakley, and Turp, Validation of a new signal processing scheme for the MST radar
at Aberystwyth.
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• McDonald, Hooper, George, Huggard, Ellison, and Oldfield, and Simultaneous co-located MST
and cloud-radar observations.
• McDonald, Hooper and Monahan, Mixing in the upper troposphere/lower stratosphere observed
by simultaneous radar and satellite observations.
• Vaughan and Hooper, Application of MST radar to studies of stratosphere-troposphere exchange.
DAH reported that the three main areas of progress within the field were:
• investment in state-of-the-art technology, notably at the MU radar in Japan
• development of multiple-frequency and multiple-receiver techniques as a way of increasing spatial
resolution
• improvements to quality control techniques and the development of novel radar products
He noted that the NERC MST Radar Facility was strong in the third category, despite the fact that
the hardware had remained virtually unchanged since the system was built. Moreover one of its key
strengths is the fact that it provides high-quality, general-purpose data on a continuous basis. This con-
trasts with the more technologically advanced radars which tend to be operated (for fixed periods of
time) in a variety of highly-specialised modes.
7. Any Other Business
JN reported that the MO are in the process of proposing testbed experiments with a view to redesigning
the upper air observing network for the decade beyond 2010. The aim is to establish the needs for both
instruments and infrastructure. The atmosphere will be over-sampled and the impact of assimilating this
extra information will be evaluated. The MO would like to reduce the number of radiosondes that it uses.
Typically only 10% have a significant impact on the forecast - though they are much more important for
climate studies. Although all the MO weather radars in SE England have been Dopplerised within the
last 6 months, they only report winds within limited time and altitude regions. There may be justifica-
tion for placing wind-profilers within the network. EUCOS studies have demonstrated the sensitivity of
models to upper air input from certain geographical regions and the improvements to forecasts down-
wind of the Aberystwyth and South Uist radars. These radars are expected to play a role within a future
network. The usefulness of GPS IWV measurements for predicting the location of mesoscale convec-
tive systems has already been demonstrated. The MO are starting to get GPS data from the Republic of
Ireland (although there is currently a low density of stations) and it is anticipated that a network will be
installed across France by 2008. JN invited people to suggest ideas for testbed experiments which could
make use of the Aberystwyth MST radar.
ACTION ITEM 38.7.1: DAH and TO to determine, in time for the 39th Experimenters’ meeting,
which documents state that upper-air input from the NERC MST Radar leads to an improvement in the
weather forecasts.
The next Experimenters’ meeting has provisionally been set for Tuesday 10th July at the Cosener’s’
House.
Finally GV thanked ZAKO for his excellent service over the last 18 years. ZAKO has been the MST
Radar site manager since operations began in 1989. He will formally retire in early February 2007,
although he will continue to work part time. His dedication and conscientiousness have been invaluable
for keeping the radar (and other instruments) running with a minimum of down time.
Minutes of the 38th NERC MST Radar Facility Experimenters’ Meeting 11
The NERC MST Radar
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Flood Consequences Assessment, September 2006
With reference to an Application for Permission to Develop Land
Ceredigion County Council Reference: MG/A060919
Environment Agency Wales Reference: SH/2006/014783-1/1
The Atmospheric Radar site in Capel Dewi, Aberystwyth has been used as a scientific field
station since 1990. It operates a number of instruments which are used for atmospheric and
meteorological research. The proposed new building covered by the planning application:
• Is a storage shed for tools and equipment.
• Is a replacement for a pre-existing but dilapidated storage shed.
• Will only be manned on an infrequent basis. It is not intended as living accommodation
or as a primary workplace.
• Is an example of a “less vulnerable development”.
We realise that the site is within Zone C2 - an area of the floodplain without significant flood
defence infrastructure. We accept that this implies the area is susceptible to flooding events
on an infrequent basis. We propose to manage the consequences of flooding by:
• Not using the shed for the storage of any items which are likely to be damaged signifi-
cantly by flood water.
• Ensuring that if an electricity supply is installed in the shed, all wiring is at least 1 m
above the ground level.
• Instructing staff at the site not to use the shed when the threat of flooding is high - i.e.
during and shortly after periods of heavy and prolonged rainfall.
We will ensure that the structure does not cause a detriment to third parties by:
• Leaving a small gap under the door to allow flood water to enter and to leave the structure.
The shed will not displace any water which might cause flooding to others.
• Not using the shed for the storage of any items which may cause pollution of the flood
water.
David Hooper
Agent for the CCLRC Rutherford Appleton Laboratory
